Role of the sympathetic nervous system in the pathogenesis of chronic stable angina. Implications for the mechanism of action of beta-blockers.
Thirteen patients with chronic stable effort angina underwent continuous ambulatory electrocardiographic and intra-arterial blood pressure monitoring during normal unrestricted daily activity. Each patient underwent two studies, the first while on no treatment and the second while on beta-blocker therapy. During the control period, we recorded 182 episodes of transient ST-segment depression, of which only 30 were associated with angina, and 43 (24%) were apparently caused by increased myocardial oxygen demand. Although the majority of ischemic events (139) were not preceded by an increase in either heart rate or systolic arterial pressure, most occurred during the daytime when the levels of the rate-pressure product were higher. Throughout the day, beta-blockade significantly decreased the levels of heart rate and blood pressure and reduced the number of ischemic attacks by 56%, particularly if such attacks were not caused by increased myocardial demand. The diurnal distribution of ischemic events was not significantly affected by beta-blockade, and again, the majority were observed during the day, in coincidence with high resting levels of rate-pressure product. Whatever the behavior of heart rate and blood pressure before ischemia, ST-segment depression was invariably associated with a parallel increase in these parameters, highly suggestive of cardiac sympathetic nerve activation. We conclude that: 1) The majority of ischemic events that occurred in patients with stable angina during normal daily activity were apparently not precipitated by an excessive increase in myocardial oxygen demand but rather by transient impairment of regional myocardial perfusion. 2) The observation that most ischemic events occur when the levels of sympathetic nerve activity are high suggests that the sympathetic nervous system may play a key pathophysiological role in this syndrome, as cardiac sympathetic nerve activation can both increase metabolic demand and impair myocardial perfusion. 3) beta-Blockers significantly reduced episodes of transient myocardial ischemia in these patients, primarily by reducing cardiac metabolic requirements. The possibility that sympathetically mediated coronary vasoconstriction may also be affected by these drugs needs further investigation.